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The problems of establishing chemical identity for trace 
species in complex matrices breaks down into two distinct 
pieces – isolating a single species and then analyzing the 
species so isolated.  The tool of choice for many such com-
plex matrices is the gas chromatograph coupled to the 
mass spectrometer.  The data needed for identification of 
the species by mass spectrometry and NIST’s role in pro-
viding it is discussed in Reference Libraries of Mass Spec-
tra.  The problem addressed here is the isolation of the 
individual species.   
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he nature of the chromatographic process is that it is 
never complete, and thus there are often multiple 

components coming out “together” so that the mass spec-
tral signatures are not clean enough to allow identification.  
The need is to determine what ions that are present belong 
to one component vs. another.  The disentanglement is 
called deconvolution and is accomplished by a software 
expert system termed “Automatic Mass Spectral Decon-
volution and Identification Software” (AMDIS) using a 
series of algorithms developed at NIST with funding from 
the Defense Department in order to aid in the compliance 
with the Chemical Weapons Convention.  The broader 
utility of the tool for analysis of complex mixtures (such as 
surface waters for pollutants, food for contamination, 
complex fluids for medical applications) is only now being 
realized.    
 
 The fundamental algorithms that make up AMDIS are 
very stable.  Only the most modest changes have been 
needed.  However, in response to needs by the chemical 
instrumentation industry, AMDIS has evolved to handle 
new instruments, to better couple to instrumentation soft-
ware and to deal with types of analyses for which it was 
not originally designed.  As a result, we have worked very 
closely with a number of instrumentation companies to 
assist the development of tools to make the use of AMDIS 
by their customers easier.  In addition, we have been work-
ing directly with laboratories that are developing tools to 
respond to possible terrorism events where very large 
numbers of samples will need to be analyzed at possibly 
very sensitive levels.  
 
Perhaps the most important accomplishment this year was 
the incorporation of AMDIS into a product distributed by 
Agilent Technologies to aid their users with AMDIS.  The 
utility of AMDIS had been recognized by Agilent, but it 
had not been easy to get their customers to use AMDIS 
due to the perceived difficulty of the software.  Agilent 

built a tool to allow their users to work more closely with 
the software they are accustomed to (the Agilent instru-
ment software) and use that to access AMDIS.  The result, 
a product that Agilent distributes called Deconvolution 
Reporting Software (DRS), has allowed a broader range of 
chemists to make use of the power of AMDIS.  In addition, 

Agilent coupled 
the output of 
AMDIS to fur-
ther analysis with 

the NIST MS Search software to allow the users a high 
degree of confidence in the final result.  
 
The release of AMDIS 2.64  
(AMDIS Download Page) 
 occurred in December of 2005.   
 
For the most part, the release was a maintenance release to 
fix a number of small bugs that had been noted.  One im-
portant major change was the addition of a new help file 
and manual.  The previous version of these had fallen be-
hind the program and so a major revision of both the help 
file and manual were done. 
 
There have been a number of minor changes in direct re-
sponse to user input.  The most important has been to pro-
vide the user with better values for the area of the compo-
nent and allow the user to specify a single ion to be used to 
calculate areas for concentration calculations.  This has 
been the most widely requested addition to AMDIS.  The 
area calculations were compared to the values using soft-
ware currently used on some specific instruments and the 
agreement was found to be quite good.  This latter is espe-
cially important since there is a wide acceptance of the 
methodology of the instrument-specific calculation.  Addi-
tional changes made in response to user requests are a 
method of using only specific ions (and not the total ion 
current (TIC)) for analysis and improvements in the ability 
of the program to use results from searching the NIST da-
tabase. 
 
AMDIS provides the first broadly 
available method for automating 
GC/MS analysis.  It offers a tool for 
finding, with high confidence, compo-
nents in complex mixtures that would 
otherwise be impossible to identify.  

T 

http://chemdata.nist.gov/mass-spc/amdis/
http://www.cstl.nist.gov/projects/fy05/iais05stein.pdf
http://www.cstl.nist.gov/projects/fy05/iais05stein.pdf


 
AMDIS can significantly increase the productivity of ana-
lysts in the laboratory by doing the first pass analysis in 
minutes − without direct intervention, rather than hours − 
with full involvement of the analyst.  AMDIS can also aid 
in providing statistically valid confidence measures for 
analysis.   
 
The use of AMDIS is steadily increasing; it is widely used 
as part of the proficiency exams for laboratories world 
wide to demonstrate compliance with the Chemical Weap-
ons Convention.  Increasingly it is being used for metabo-
lite studies in complex matrices such as whole plant and 
whole cell analysis.  Finally, the adoption of AMDIS as a 
part of the new DRS system of Agilent has increased the 
number of users of the NIST product. 
 
Future Plans: 
The development of AMDIS will continue to be driven by 
the user community.  Specific plans include minor modifi-
cations in the algorithm to take into account varying scan 
ranges as are often used in the instrumentation, and im-
proved access to the algorithm using the DLL (dynamic 
link library) in order to facilitate the use by instrument 
companies within their own data systems. 
 
 
Disclaimer: 
Certain commercial equipment, instruments, or materials 
are identified in this document. Such identification does 
not imply recommendation or endorsement by the National 
Institute of Standards and Technology, nor does it imply 
that the products identified are necessarily the best avail-
able for the purpose. 
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